Identification of a second DNA binding site in human DNA methyltransferase 3A by substrate inhibition and domain deletion.
The human DNA methyltransferase 3A (DNMT3A) is essential for establishing DNA methylation patterns. Knowing the key factors involved in the regulation of mammalian DNA methylation is critical to furthering understanding of embryonic development and designing therapeutic approaches targeting epigenetic mechanisms. We observe substrate inhibition for the full length DNMT3A but not for its isolated catalytic domain, demonstrating that DNMT3A has a second binding site for DNA. Deletion of recognized domains of DNMT3A reveals that the conserved PWWP domain is necessary for substrate inhibition and forms at least part of the allosteric DNA binding site. The PWWP domain is demonstrated here to bind DNA in a cooperative manner with muM affinity. No clear sequence preference was observed, similar to previous observations with the isolated PWWP domain of Dnmt3b but with one order of magnitude weaker affinity. Potential roles for a low affinity, low specificity second DNA binding site are discussed.